The Influence of Body Size and Bone Mass on Cortical Bone Histomorphometry in Human Ribs.
This study examines the influence of human adult body size and bone mass on cortical bone histomorphometry, and explores microstructural variation in mid-thoracic ribs. The sample consists of 213 individuals (n female = 82, n male = 131, mean age-at-death = 47.96 ± 15.71 years) from the Kirsten Skeletal Collection, Stellenbosch University, South Africa. Maximum femur length and femur maximum head diameter are used as proxies for height and weight; total cross-sectional area, endosteal area, and cortical area are used to derive measures of bone mass. Histomorphometric variables include osteon population density (OPD) and osteon area (On.Ar). Partial correlations, controlling for age, test for significant relationships among variables. A hierarchical regression model is used to determine unique variable contributions to On.Ar and OPD. Body size measurements do not correlate with either bone mass or histomorphometric variables, suggesting that size-standardization may not be necessary in studies of rib bone microstructure. Age is the most significant factor affecting OPD, while OPD is the best predictor of On.Ar. These findings suggest that age-related secondary osteon crowding affects osteon geometry. Understanding the biological mechanisms that direct bone remodeling and determine microstructural variation is essential for interpreting histological data. Anat Rec, 301:1788-1796, 2018. © 2018 Wiley Periodicals, Inc.